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54) APPARATUS FOR REMOVING DISSOLVED GAS IN RAW WATER 
57)Abstract: 

'URPOSE: To provide the title apparatus removing the dissolved gas 
uch as oxygen or nitrogen gas in raw water as much as possible. 
CONSTITUTION: An apparatus removing dissolved gas in raw water 
i constituted of a gas-liquid contact device 10 bringing oxygen gas 
ito contact with raw water containing dissolved gas such as 
itrogen, oxygen or carbon dioxide gas to remove the gas other than 3_ 
<ygen gas dissolved in raw water and a deoxygenating ion 
<change resin device 7 removing the oxygen gas in the raw water s. 
jntaining a large amount of oxygen gas treated with the gas-liquid 
>ntact device 10. 
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! NOTICES * 

PO and INPIT are not responsible for any 
lamages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original precisely 
!.**** shows the word which can not be translated. 
Un the drawings, any words are not translated. 



)ETAJLED DESCRIPTION 



Detailed Description of the Invention] 
)001] 

ndustrial ApplicationJThis invention relates to the dissolved gas stripper in the raw water which removes 
issoived gas like oxygen gas and the nitrogen gas which are dissolving Into raw water, such as industrial 
'ater, pure water, and ultrapure water, as much as possible. 
)002] 

Ascription of the Prior ArtJAIthough water is used with various gestalten in the industrial world, to reduce 
le quantity of the dissolved gas which is dissolving underwater for the prevention from corrosion or 
revention of foaming accompanying a water temperature rise is desired. For example, if oxygen gas is 
ssolved in the wash water which is what is called ultrapure water when washing a silicon substrate in the 
smiconductor manufacture industry about oxygen gas, it is shown clearly that a natural oxidation film 
necessary on the surface generates, and. When oxygen gas and nitrogen gas are dissolving into wash 
ater, the air which exists in very narrow Mizouchi who is formed on the semiconductor wafer, and who is 
jualiy called a trench becomes an obstacle, and the wash water concerned cannot enter in a trench, but 
ere is a problem that washing becomes imperfect as a result. Namely, since the air which exists in a 
snch is absorbed in wash water when the wash water which does not contain dissolved gas substantially 
used, wash water can enter in the trench, but. When gas has already dissolved to near the saturation 
ostly into wash water, air in a trench cannot be absorbed but washing will become imperfect. Since an 
;pect ratio (ratio of the depth/width of a trench) becomes high, that is, this has it In the tendency which 
icomes increasingly narrow [ the width of a trench ] gradually with the rise of the degree of location of a 
imiconductor wafer these days, it is much more important. 

003JWhen gas exists in underwater [ which is used for the automatic analyzer of blood by a medical field 
•out oxygen gas and nitrogen gas J, the air bubbles by which it was generated in the column for analysis 
the temperature change etc. take up a channel, and there is a problem that a flow is checked within a 
lumn. About carbon dioxide, it becomes the load of anion exchange resin, and the fail of a life is caused 
it becomes the hindrance of an resistivity rise. 

)04]Then, removing the dissolved gas in raw water conventionally is performed, and it is removing with 
aeration method, an alkali-chemicals absorption process, etc. about carbon dioxide. About oxygen gas, 
s removing by vacuum degassing or a heat deairing method. And the seal of the inside of the raw water 
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torage tank after performing the above processings in the middle of a process is usually carried out with 
iitrogen gas, and it is devised so that remelting of the already removed gas may not take place However 
iccord.ng to this method, it was very difficult for nitrogen gas to dissolve to near the saturation into raw ' 
vater, and to reduce the amount of dissolved gas in raw water shortly 
3005] 

Problem(s) to be Solved by the InventionJAs described above, there was a problem that nitrogen gas 
/ould be dissolved to near the saturation in the raw water on the relation which carries out the seal of the 
aw water which performed degassing treatment with nitrogen gas, and in a raw water storage tank 
onventionally. When the raw water which nitrogen gas dissolved is used as wash water of a 
emiconductor wafer, it is as having described above that wash water cannot enter in the trench concerned 
ecause of the air which exists in a trench, but washing becomes imperfect. When nitrogen gas exists in 
nderwater [ which is used for the automatic analyzer of blood ], as described above, the air bubbles by 
'hich rt was generated in the column for analysis take up a channel, and there is a problem that a flow is 
necked within a column. 

>006f Then, the result variously examined so that this invention persons may get the wash water of a 
emiconductor wafer, and the raw water which does not contain substantially dissolved gas suitable as 
arvice water used for a blood automatic analyzer, The amount of dissolved gas in raw water blows oxygen 
as compulsorily [ being proportional to a gaseous partial pressure j into the raw water containing dissolved 
as, such as nitrogen and carbon dioxide, If dissolved oxygen gas is removed by processing the raw water 
hich contained oxygen gas so much with the ion-exchange resin device for deoxidization after removing 
trogen gas, carbon dioxide, etc. other than oxygen gas, it will find out that water with very little dissolved 
is can be obtained, and will come to make this invention. 

007JTherefore, an object of this invention is to remove by once replacing dissolved gas other than the 
rygen gas dissolved in raw water by oxygen gas, and to provide shortly the dissolved gas stripper in the 
w water which removed the dissolved oxygen gas in raw water with the ion-exchange resin device for 
^oxidization. 
□08] 

leans for Solving the ProblemJBy contacting oxygen gas to raw water containing dissolved gas, such as 
rogen, oxygen, and carbon dioxide, if composition of this invention device for attaining said purpose is 
plained in full detail, It is a dissolved gas stripper in raw water comprising a gas liquid contact device from 
lich gases other than oxygen gas dissolved in raw water are removed, and an ion-exchange resin device 
deoxidization from which dissolved oxygen gas in raw water which was processed with the gas liquid 
ntact device concerned, and contained oxygen gas so much is removed. Since nitrogen gas is inertness, 
a difficult to remove this with an ion-exchange resin device, but in the case of oxygen gas, this is easily 
novable with an ion-exchange resin device. 
)09| 

cample]Hereafter, based on the example of a graphic display of the concrete composition of this 
ention, it explains in detail. Drawing 1 is a flow chart showing one example of this invention device, and 
i in a figure is a gas liquid contact device for contacting oxygen gas to raw water. The gas liquid contact 
/ice 10 of this example is making the structure which attached the oxygen gas blast pipe 4 to the 
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Jownward position in the raw water tub 1 which has the inhalant canal 2 and the excurrent canal 3 of raw 
vater. The a.rpipe in which 5 supplies oxygen gas to the oxygen gas blast pipe 4 concerned, the exhaust 
>ipe which 6 formed in the upper part of the raw water tub 1 , The ion-exchange resin device for 
ieoxidization which attached 7 to the tip part of said excurrent canal 3, the conveying pump which inserted 
\ into the pipeline of the excurrent canal 3, and 9 are feed pipes which send the treated water by which 
legassing treatment was carried out with said ion-exchange resin device 7 for deoxidization to each point 
if use. 

3010JAS oxygen gas which blows off in the raw water tub 1 , It is good also as pure oxygen gas with which 
filled up in the gas bomb, or may be made to use high-concentration-oxygen gas which the oxygen 
ensity obtained from the pressure swing type oxygen gas generator etc. which generate oxygen gas by 
sing air as a raw material calls not less than 90%. In said ion-exchange resin device 7 for deoxidization 
or example, when raw water contacts the deoxidization resin which consists of a weakly basic anion 
xchange resin which made copper of the reduction nature with which the inside is filled up hold, The 
issolved oxygen gas in raw water is removed by the powerful reducing action, and treated water which 
issolved oxygen gas concentration calls 5 ppb or less and which does not contain oxygen gas 
ubstantially is obtained. 

>01 1]As deoxidization resin used for the ion-exchange resin device 7 for deoxidization, The thing which 
sed as a sulfurous acid form or acid sulfurous acid type the strong base nature anion exchange resin 
ssides the thing which made copper (univalent copper or metallic copper) of reduction nature hold to the 
x>ve mentioned weakly basic anion exchange resin, or the thing which made the surface of the strong 
ase nature anion exchange resin support palladium is used suitably. The weakly basic anion exchange 
sin which made copper of reduction nature hold among deoxidization resin of the above-mentioned 
cample, and a sulfurous acid form or the strong base nature anion exchange resin of acid sulfurous acid 
pe removes the dissolved oxygen gas in raw water by the reducing action of copper of reduction nature or 
ilfurous acid, and acid sulfurous acid. 

ssolved oxygen gas is removable only by contacting raw water to these resin, 
wever, in the case of the deoxidization resin which made the surface of the strong base nature anion 
change resin support palladium, dissolved oxygen gas is removed by making said palladium react as a 
talyst and making with water the dissolved oxygen gas in raw water, and the hydrogen gas in which it 
js made to dissolve from the exterior. 

lerefore, deoxidization resin must be made to contact after adding and dissolving from the exterior the 
drogen gas which should be made to react in this case. 

)12]Next, if lessons is taken from an operation of this example and it states, raw water will be first 
pplied on a fixed level in the raw water tub 1 through the inhalant canal 2. And oxygen gas is supplied in 
' raw water tub 1 through the airpipe 5, and oxygen gas blows off from the stoma drilled by the oxygen 
s blast pipe 4 in raw water. Nitrogen gas and carbon dioxide other than the oxygen gas which is 
solving into raw water are replaced by the blown oxygen gas, and rise to the upper space in the raw 
ter tub 1. Dissolved gas other than the oxygen gas separated out of raw water is discharged outside 
Dugh the exhaust pipe 6 formed in the upper part of the raw water tub 1 . The drawing top is omitted 
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Hthough the automatic opening and closing valve etc. are attached to the exhaust pipe 6. By the aeration 
Jf the oxygen gas from the oxygen gas blast pipe 4, the raw water from which dissolved gas other than 
)xygen gas was removed is sent to the ion-exchange resin device 7 for deoxidization of the next step 
hrough the excurrent canal 3 connected to the lower part of the raw water tub 1 , and oxygen gas is 
emoved as described above here. And the treated water by which degassing treatment was carried out is 
«nt to each point of use through the feed pipe 9 by the ion-exchange resin device 7 for deoxidization As a 
las liquid contact device used for this invention, While being filled up with fillers, such as Raschig ring for 
sample, in [ instead of what is limited to what was shown in the above-mentioned example ] a tower and 
laking raw water flow from the upper part of the tower concerned, AH conventionally publicly known gas 
quid contact devices, such as a thing to which gas-liquid contact is made to perform, can be used by 
lowing oxygen gas from a bottom part. 
)013] 

Effect of the InventionJThe nitrogen gas which this invention device consists of above composition and 
Derations, and is dissolving into raw water, Dissolved gas, such as oxygen gas and carbon dioxide, can be 
amoved very efficiently, and the wash water of a semiconductor wafer and the raw water which does not 
Dntain substantially dissolved gas suitable as service water used with a blood automatic analyzer can be 
rovided comparatively cheaply. 
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^laim(s)] 



:ia,m 1]By contacting oxygen gas to raw water containing dissolved gas, such as nitrogen, oxygen and 
arbon dioxide, A dissolved gas stripper in raw water comprising a gas liquid contact device from which 
ases other than oxygen gas dissolved in raw water are removed, and an ion-exchange resin device for 
eox.dizat.on from which dissolved oxygen gas in raw water which was processed with the gas liquid 
sntact device concerned, and contained oxygen gas so much is removed. 
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